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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yweOHOro mpeamera «MartemaTuka: anreOpa M Hadaia aHalu3a,
reoMeTpus» 0a30BOTO ypoBHS Jiist oOyuaronuxcs 11 kimacca paspaborana Ha ocHOBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelIbHOIO CTaHAapTa CpeAHEro obuero obpa3oBaHMsA, C YUYETOM
COBPEMEHHBIX MMPOBBIX TpPeOOBAHUH, NPEABABISIEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, U
TpPaJUIMUKA POCCHICKOro oOpa3zoBaHus. Peanuszamms mporpamMmbl OOECTIEUMBAET OBIIAJCHHUE
KITIOYEBBIMH KOMIIETCHLMSIMH, COCTaBJISIOIIMMU OCHOBY JMJISi CAMOPA3BUTHUS W HEMPEPHIBHOTO
00pa3oBaHMs, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JHMYHOCTHOIO U I103HABAaTEIbHOIO Ppa3BUTHUS
JMYHOCTH 00YYaroIuXcs.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «MaremaTikay siBIsieTCS OTHUM U3 HanboJiee 3HAYUMBIX B TIPOrpaMMe CTapIieil IIKOJIbI,
MTOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OeCIeYrBacT MHCTPYMEHTAIbHYIO 0a3y Uil M3ydYeHHUs BCEX
€CTECTBCHHO-HAYYHBIX KypCOB, a C APYTrOd CTOPOHBI, (OPMHUPYET JOTHYECKOE W aOCTpaKTHOE
MBIIJICHHE Y4YalUXCs Ha YpPOBHE, HEOOXOIUMOM [IJisi OCBOEHHUS KypcoB HH(OpPMATUKH,
OOIIeCTBO3HAHUS, HMCTOPUHU, CIOBECHOCTH. B paMkax ngaHHOro Kypca yuamiuecs OBIaJE€BArOT
YHHUBEpPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas (QOopMyIupyeT CBOM JOCTHXKEHUS B
MaTeMaTHYECKOH opme.

Kypc maremartvku 3akiajpiBaeT OCHOBY JUIsl YCIICITHOTO OBIAJACHHS 3aKOHAMU (DHU3HKH,
XUMHH, OWOJIOTMH, TOHUMAaHHS OCHOBHBIX TEHICHIIMM ASKOHOMUKH M OOIIECTBEHHOW >KW3HU,
M03BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO
WCIIOJIh30BaTh WX B IMOBCEIHEBHON KU3HU. B TOXe BpeMs oBiajeHHE aOCTPAaKTHBIMU U JIOTHUECKH
CTPOTUMH MAaTEMaTHUYECKUMHU KOHCTPYKIIMSMHU pa3BUBAET YMEHHWE HAaXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh HCTHUHHOCTh YTBEPXKICHHS, WCIOIB30BaTh 0000IEHHe U KOHKPETH3AIUIO,
abcTparupoBaHHe W aHAJIOTHIO, (OPMUPYET KpeaTUBHOE U KPUTHUECKOE MbIluieHHe. B xome
M3y4deHus anreOphl U HadaJl MaTeMaTUYECKOr0 aHallh3a B CTApIIEH IIKOJIE ydYalluecs IMOTy4aroT
HOBBIM OMBIT pEHICHUS TMPUKIAIHBIX 3a]a4, CaMOCTOSITEIIBHOTO TOCTPOCHHUS MaTeMaTUYeCKHX
MOJeJIel peaabHbIX CUTYalluii U UHTEPIPETAIIMHN NOJYYEHHBIX PEIICHU, 3HAKOMATCS C TpUMEPaMH
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MPUPOJAE, HAyKe M B MCKYCCTBE, C BbIJAIOIIUMUCS
MaTeMaTUYeCKUMHU OTKPBITUSAMH U UX aBTOPAMH.

Kypc o6namaer 3HaUMTENbHBIM BOCIIUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN pean3yeTcsl Kak
gyepe3 y4eOHBIM MarepHall, CocoOCTBYIONMUN (POPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHSI, TaK U
gyepe3 crnenuduky ydeOHOW IesSTENbHOCTH, TPEOYIOMIEH CcaMOCTOSTENbHOCTH, AaKKypaTHOCTH,
MPOJIOJKUTENIEHON KOHIIEHTPAIIMH BHUMAHHS M OTBETCTBEHHOCTH 3a TIOJyYCHHBIN PE3yJIbTaT.

B ocHoBe Meromumkm oOydeHHsi anreOpe W HadajgaM MaTeMaTHYeCKOro aHaim3a JICKHUT
JeSTeIbHOCTHBIN MPUHITUI O0yUeHUSI.

Crpykrypa kypca «MaTeMaTuka) BKJIIOYAET CIEAYIOLIUE COAEPKATEIbHO-METOIUYECKUE
nuHnn: «Yucna u BeraucieHus», «OyHkun u rpadukny, «YpaBHEHUS U HEpaBEeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaian3a», «MHOXecTBa U JIorTHKay, « MHororpaHHukuy, «IIpsmbie u miockocTu
B IIPOCTpaHCTBE», «Tena BpauieHus», « BeKTopbl U KOOpJIMHATHI B IPOCTPAHCTBE». Bce OCHOBHBIE
COJIEPKaTEIbHO-METOANYECKHE JIMHUN U3y4YaloTCs Ha MPOTHKEHUH JBYX JIET OOy4YEeHHs B CTapiieit
ITKOJIE, ©CTECTBEHHO JOMOJHSS JApPYyr Apyra W TOCTETICHHO HACHIMAsICh HOBBIMH TeMaMH |
paznenamMu. JlaHHBIM Kypc SBIISETCS MHTETPaTUBHBIM, MMOCKOJIBKY OOBEAUHSET B cebe colepikaHue
HECKOJIbKUX MaTEeMaTHYECKHUX JUCHUIUIMH: aare0pa,reoOMeTpHsi, TPUTOHOMETPHSI, MaTEMaTHIECKUA



aHau3, TeOpUs MHOXKeCTB U Ap. Ilo Mepe Toro kak ydaiiuecs oBIaJeBarOT BCE OoJiee MHUPOKUM
MaTeMaTHYECKUM amIapaTroM, y HUX IMOCIIEI0BaTeIbHO (POPMUPYETCS U COBEPILEHCTBYETCS YMEHHE
CTPOUTH MAaTEMAaTUYECKYIO MOJENb PeallbHOW CUTyaluH, IPUMEHITh 3HAHUS, IIOJy4CHHbIEC B Kypce
«MatemaTukay, A PELIeHUs CaMOCTOSTENbHO C(HOPMYIUPOBAHHON MaTeMaTW4ecKOod 3ajadu, a
3aT€M MHTEPIPETUPOBATH ITOIYYCHHBIN pPe3ysbTar.

ConepxaTenbHO-MeTOANYeCKas JTUHUS «Yucna ¥ BBIYUCICHHS» 3aBepliaeT (pOpMHUpPOBaHUE
HABBIKOB HCIIOJIb30BAaHMS JCHCTBUTENBHBIX YHCEN, KOTOpOEe OBUIO HA4aTO B OCHOBHOH mikoje. B
cTapiliedl IKoje oco0oe BHUMaHME yaensercs (OPMUPOBAHMIO IPOYHBIX BBIYUCIUTENBHBIX
HaBBIKOB, BKJIFOYAIOLINX B ce0s1 UCMOJIb30BAHUE PA3IMUHBIX (OPM 3alUCH AEHCTBUTEIBHOIO YUCIIA,
YMEHUE PALMOHAJIBHO BBINOIHATh IEUCTBUS C HUMH, JEJIaTh MPUKUIKY, OLEHUBATH PE3YyJbTAT.
OOyyaromuecss TOMY4YalOT HABBIKM TPHOIMKEHHBIX BBIYUCIICHUH, BBITIOJHEHUS JCHCTBHI C
YHCIaMM, 3allMCAaHHBIMM B CTaHAAPTHOH (opMme, HCHOIb30BAHUS MATEeMaTHYECKUX KOHCTAHT,
OLICHUBAHHUS YHMCIIOBBIX BBIPA)KEHUH.

JIunust «YpaBHEHUS U HEPABEHCTBA» pean3yeTcs Ha MPOTSHKEHUN BCEro 00yueHus B CTaplien
LIKOJIE, ITOCKOJIBKY B KaKJIOM pasjelie IPOrpaMMbl IPEAYCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX
3agad. OOywaromuecs: OBJIQAECBAIOT PA3IMYHBIMU METOJAMHM PELICHMs LEJbIX, PAalUOHAIbHBIX,
UppalMOHANIbHBIX, I10KA3aTENIbHBIX, JOrapu(PMUUECKMX M TPUTOHOMETPUYECKUX YypaBHEHMUH,
HEpaBEHCTB M MUX cucTeM. [loslyueHHBIE YMEHUsSI MCIOJIb3YIOTCS NMPU HCCIEIO0BAHUU (DYHKIMH C
IIOMOUIbI0 IIPOM3BOJHOM, PEIICHUH NPUKIAJHBIX 33134 U 3a/la4 Ha HaXO0)KJIeHUE HauOOJIbIIMX U
HAaMMEHBIINX 3HaueHWi ¢GyHKuuu. JlaHHas cojep)karenbHas JIMHUS BKJIIOYAeT B CE0Sl Takke
dbopMHpoBaHHE YMEHMH BBIIOJHATH pacyérel 1o (opmynam, npeoOpa3oBaHUS —LENbIX,
palMOHAIbHBIX, UPPALUUOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPDAKEHUM, a TaKKE BBIPAXKCHUU,
COZepKALINX CTEeNeHn U Jorapudmel. biarogaps wu3ydeHuto anreOpandyeckoro MaTepuaia
MIPOUCXOJUT JalIbHEHIee Pa3BUTHE AITOPUTMUYECKOrO0 M aOCTPAKTHOIO MBIIIJICHUS YyYallluxcs,
GbopMHUpYIOTCS HaBBIKM JI€AYKTUBHBIX pacCyXKJIeHHH, pabOThl € CHMBOJIBHBIMU (OpMamH,
NPEJCTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEHl B BHJAE PaBEHCTB M HEPaBEHCTB. Anredpa
npeniaraerT 3¢p(eKTUBHbIE MHCTPYMEHTHI JJI PEHICHUs MPAaKTHUUECKUX U €CTECTBEHHO-HAYyYHBIX
3a/1a4, HarJIsIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxatenbHo-MeTondeckas JUHUA «DyHKIMM W TpaQUKH» TECHO IeperseTaeTcs ¢
APYTUMU JIMHUSMH Kypca, ITOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T MOCIEAOBATEIILHOCT U3yUYEHHUS
MaTtepuaina. V3yueHue CTENeHHOW, MOKa3aTelbHOM, JOrapuMUYECKOM M TPUTOHOMETPUUECKHX
(GyHKIUH, UX CBOMCTB M IpaHKOB, MCIOJIb30BaHWE (QYHKIMM JUIsl pelieHus 3agad U3 APYTux
yUeOHBIX MIPEIMETOB U PeaIbHOMN KU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM aHAINU30M, TaK U C
peleHreM ypaBHEHHUI M HepaBeHCTB. [Ipu 3ToM Gosblioe BHUMaHUE yJenseTcss (OpMHPOBAHUIO
yMEHHUS BbIpakaThb (POpMyJaMH 3aBUCHUMOCTH MEXAY Ppa3IWYHbIMU BeJIMYMHAMH, HCCIIEIOBAThH
MOJIy4eHHbIe (PYHKIIMH, CTPOUTH UX rpa@uku. Matepuan 3Toil cofepKaTeabHOMN JIMHUN HaleJIeH Ha
pa3BUTHE YMEHHUHM M HAaBBIKOB, IO3BOJIAIOIIMUX BbIPAXKaTb 3aBUCUMOCTH MEXKIYy BEIUYHMHAMU B
pa3nuyHOi (opMme: aHANUTUYECKOH, rpaduyeckoil u crnoBecHoil. Ero m3yuenuwe crocoOcTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CHOCOOHOCTH K OOOOIIEHHIO U KOHKpETH3allHH,
HCIIOJIb30BAaHUIO aHAJIOT .

CopepxarenpHas ymHUsA «Hauama MaTemMaTM4ecKOro aHalin3a» IO3BOJISIET CYLIECTBEHHO
pacIMpuTh KPyr Kak MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a7ay, JOCTYIHBIX OO0y4aromuMmcs, y
KOTOPBIX MOSIBISIETCS BO3MOXKHOCTbH HMCCIIEI0BAaTh U CTPOUTH IpaduKu (PyHKIMHA, ONpeaensiTh UX
HauOOoJIbIIIME W HAaUMEHbBIINE 3HAUY€HHs, BBIYMCIATH IUIOMEAAN (GUryp M O0ObEMBI Tel, HaXOAUTh
CKOPOCTHM M YCKOpPeHMs IpoueccoB. JlaHHas coaepKaTenbHasi JIMHUAA OTKPBIBAET HOBBIC



BO3MOXHOCTH TIOCTPOEHUSI MATEMATUYECKMX MOJENed pEabHBIX CHUTYAllMd, HaXO0XKIACHUS
HAWIYYLIEro pEIIEHUs B NPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMHYECKHX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYE€CKOTO aHalu3a CIIOCOOCTBYET pa3BHTHIO aOCTPAaKTHOTO,
(hOpMaTBHO-JIOTHYECKOTO M KPEaTHBHOTO MBINUICHHS, (DOPMUPOBAHHIO YMEHHH pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W HCKyccTBe. OOydaromiuecs y3HAOT O
BBIJIAIOLIUXCS PE3YIIbTATAX, IOJYYEHHBIX B X0JI€ PA3BUTHS MATEMATUKH KaK HAyKH, U UX aBTOpaX.

ConepxarenpHo-MeToIMUeCKast JTMHUS «MHOXecTBa U JIOTMKa» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUM MHOKECTB. TE€OpeTHMKO-MHOKECTBEHHbIC MPEACTABICHUS MPOHHU3BIBAIOT BECh
KypC IIKOJbHON MAaTeMaTHKU M MpeAJiaraloT HauboJjee YHUBEPCAIbHBIN S3bIK, 00bEIUHSIONINN BCE
pa3aenbl MATEMATUKU U €€ TIPUII0KEHU, OHU CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE JUCLIUIUIMHBI B
equHoe 1nenoe. IloaToMy BaXXHO JaThb BO3MOXHOCTb IIKOJBHHUKY IIOHMMAaTb TEOPETHUKO-
MHOKECTBEHHBI A3bIK COBPEMEHHOM MaTeMaTHUKH M HCIOJIb30BATh €r0 ISl BBIPAKEHUS CBOMX
MBICIICH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y‘le6HOM IJIaHE Ha HU3YUYCHUC MATCMATUKH OTBOAUTCIA 6 yacos (anre6pa K HadalJla aHaJlki3a,
IreoMCTpus, BEPOATHOCTb U CTaTI/ICTI/IKa) .

COJAEPKXAHUE YYEBHOI'O KYPCA
AJire0pa ¥ HAYaJIa MATEMATHYECKOI0 aHAJIN3a

Yuciia 1 BbIYHCICHUSA

Harypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH LENIbIX YHCEIL.

YpaBHeHHsI U HEPABEHCTBA

CucreMpl JHMHEHWHBIX YypaBHEHMH. PelnieHune NpUKIAagHBIX 3a7ad C IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3a7a4 U 3a/1a4
U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaJlbHON KHU3HH.

DYyHKUMH U TPapuKu

Oyukuus. [lepuoanueckue pyHkun. [IpoMexyTK MOHOTOHHOCTH PYHKIMU. MakCUMyMBbI U
MUHUMYMBI QyHKIIMU. Hanbompiiee 1 HauMeHblliee 3HaueHne (QyHKIMU Ha IPOMEKYTKE.

Tpuronomerpuueckre GyHKLINHU, UX CBOMCTBA U rpaUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A5 pelIeHus] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnons3oBanne rpadukoB PyHKITUHN 7151 KCCTEA0OBAHUS MPOIIECCOB U 3aBUCUMOCTEN, KOTOPBIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U PEaTbHOU KU3HU.

Hayana maTeMaTH4eCKOro aHaJIM3a

HenpepsiBable pyHKIMU. METOA HHTEPBAJIOB JIJIs pEIIEHUs] HEPABEHCTB.

[IpousBonnas ¢pynkiuu. ['eomerprueckuii U GpU3MUECKUN CMBICIT POU3BOIHOM.

[IpousBonHbie 3neMEHTapHBIX (yHKUKUNA. DOpMyJbl HAXOXKIEHUS MPOU3BOJHOW CYMMBI,
MIPOU3BEICHUS M YACTHOTO (DYHKITHIA.

[IpuMeHeHre TPOM3BOIHON K MCCIENOBaHMUIO (PYHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HauboIbI111ero 1 HaMMEHbBIIEro 3HAYeHUs] (PYHKIIMH Ha OTPE3KE.

[IpuMeHeHne MPOU3BOIHON ISl HAXOXKIEHUS HAWIyYIlEro PeIIeHUs B IPUKIIAJHbBIX 3a/1a4ax,
UIsL OTIpEJIEJIEHUs] CKOPOCTH TpoIiecca, 3alaHHOTO (OPMYIIOH UiTH rpauKOM.



[TepBooOpaznas. Tabauia nepBooOpa3HbIX.
WuTterpan, ero reoMeTpuueckuil 1 pusnueckuii cMpicia. Berancinenne uHTerpana no gopmyine
Herorona—IJlelioauna.

I'eomerpus

Tena BpaumieHus

[unmuaapudeckass MOBEPXHOCTh, O0pasylolue IMJIUHAPHYECKOW MOBEPXHOCTH, OCh
LWINHAPUYECKOHN oBepXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBask IOBEPXHOCTh, 00pa3yrollas U OCh;
IUI0IAab OOKOBOI U MOJHOM MOBEPXHOCTH.

Konunyeckass MmoBepXHOCTb, 00pa3yrolMe KOHHYECKOW IIOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKO oBepxHOCTH. KOHYC: OCHOBaHME 1 BEpIINHA, 00pa3yIolias 1 0Ch; IIOMa b OOKOBOH U
IIOJTHOM TOBEPXHOCTH. YCEeu€HHbII KOHyc: oOpasylollue U BBICOTA; OCHOBAaHUSA M OOKOBas
MIOBEPXHOCTb.

Chepa m map: ueHTp, paauyc, AMAMETp; IUIOIIAAL MOBEpXHOCTU cdepbl. B3aumuoe
pacronioskeHue chepbl U IUIOCKOCTH; KacaTesbHas TNIOCKOCTh K cepe; miomaas chepsl.

N300pakeHue Tes BpallleHHsl Ha MII0CKOCTU. Pa3BEépTka umHApa U KOHYyca.

KomOuHanuu ten BpaiieHust ¥ MHOrOrpaHHUKOB. MHOTOIrpaHHUK, OMUCAHHBIN 0KOJIO chepsbl;
cdepa, BIMCcaHHAS B MHOTOT'PAaHHHK, WJIH TEJIO BPAILICHHS.

[Tonsitne 00 o00béMe. OcHOBHBIE CBOWCTBAa 00BEMOB Tell. Teopema 00 o00BEME
IPSIMOYTOJIBHOI'O Mapajulesenumneaa u ciaeacTsus u3 He€. O0béM nunmuHapa, konyca. O0bEM 1mapa u
101316 cephl.

[lonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOMIAJIMU TIOBEPXHOCTEH,
o0BbEMamMu MOAOOHBIX TEI.

Ceuenus nniMHIpa (MapaiesIbHO U MEPIEHANKYISIPHO OCH), CEYEHNUs KOHYca (MapajuielbHoe
OCHOBAHHIO U MPOXOJAIIEE Yepe3 BEPIINHY), CEUSHHUs Iapa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTd U B npocTtpaHcTBe. ClI0KEHUE U BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha u4ucio. Pa3nokeHne BekTOpa MO TpEM HEKOMIUIAHApHBIM BekTopaM. IIpaBumiio
napajuienenunena. Pemenue 3amay, CBA3aHHBIX C NPUMEHEHHEM IPABHWJI JIEHCTBUN C BEKTOPAMH.
[IpssMoyronbHas cucremMa KoopauHatr B npoctpancTBe. Koopaunats! Bektopa. IIpocreiimue 3anaun
B KOOpJMHATaX. YT0JI Mexay BekTopamu. CKalspHOE NMPOU3BEACHNE BEKTOPOB. Brruncinenue yrios
MEX/1y NPSMBIMH U TUIOCKOCTSIMHU. KOoOpIMHAaTHO-BEKTOPHBII METO/1 TPU PELLIEHUU T'€OMETPUUECKUX
3a1ad.

BeposiTHOCTB M CTATHCTHKA

[IpencraBneHne AaHHBIX ¢ TOMOIIBIO Tabmul U auarpamm. CpenHee apudMeTndeckoe, MeauaHa,
HauOoJplllee M HaMMEHbIIIEe 3HAYCHUS, pa3Max, AUCIEPCUs U CTAaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX
HaOOPOB.

Cryyaiinble SKCTIEpUMEHTHI (OTIBITHI) M CIIydaifHble COOBITHS. DII€MEHTapHbIE COOBITHS (MCXObI).
BepositHOCTB ciiyuaiiHOro coObITHsl. BIM30CcTh 4acTOTH 1 BEPOSITHOCTH cOObITHI. CiyyaiiHble OIBITHI C
PaBHOBO3MOXHBIMH  DJIEMEHTApHBIMH ~ COOBITHSIMU.  BeposTHocTH  coOBITMII B ombITax ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.



Onepauuu Haj COOBITUAMHU: TEepeceueHue, OOBbEAUHEHUE, MPOTHUBOIOIOKHBIE COOBITHS.
Huarpammsl Jitnepa. Dopmyna ca0KeHUs BEPOSITHOCTEN.

VYcnoBHas BEpPOSATHOCTb. YMHOXKEHUE BEPOATHOCTEH. JlepeBO CIly4yaHOIrO JKCIIEpUMEHTA.
dopmyna moaHON BepossTHOCTH. HezaBucuMblie cOOBITHS.

KomOunatopaoe mnpaBwio ymHoxeHHs. IlepectaHoBku u QakTopuan. Yuciao coueTaHui.
Tpeyronpauk [Tackans. @opmyna 6unoma HeroToHa.

bunapupIii cydaliHBIA ONBIT (MCIIBITAHUE), YCIIeX W Heyaada. HesaBucumble ucnbitanus. Cepust
HE3aBUCUMBIX UCMBITAHUMN 110 IepBOro ycnexa. Cepusi HE3aBUCUMBIX UCIIBITAaHUN bepHyiu.

Cnyuaiinas BennuunHa. Pacnpenenenue BepositHocTed. Jnarpamma pacnpenenenus. [Ipumepsl
pacnpeziesieHui, B TOM 4YHCiIe, FEOMETpHUecKoe 1 OMHOMHAIIbHOE.

YucnoBble XapakTEPUCTUKHU CIIyYalHbBIX BEJIMYMH: MATEMaTH4YECKOE OXUAAHME, NUCIEPCHUS U
CTaHJApTHOE OTKJIOHeHue. IIpumeprl NprHMeHEHUs MaTeMaTHYeCKOro OXHJIaHHsA, B TOM YHCIE B
3ajadyax M3 IMOBCEIHEBHOW >KM3HU. MareMaTHUecKoe OXHJaHHEe OWHAPHOW CITydailHON BEITHMYWHBI.
MatemaTuueckoe 0>KMJIaHUE CYMMBI CIIy4alHbIX BEJIMYMH. MareMaTH4ecKoe OXUAAHUE U TUCIepCus
reOMETPUUYECKOTO U OMHOMHATILHOTO PacHpeIeIICHUN.

3akoH OONBIIMX YHCENl W €ro pojb B Hayke, mpupoje u obmiectBe. BbIOOpOUYHBIH MeTO.
HUCCIJIEOBaHUII.

[IpuMepsl HENpepbIBHBIX Clay4yalHbIX BeauduH. [loHsATHE O IIIOTHOCTH pacmpeneneHus. 3aaayu,
MIPUBOSAIINE K HOPMAIILHOMY pactipezesieHuto. [lonsTue o HopManbHOM pacipeiesieHuH.

IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro npeamera «MaremaTnka» JOHKHO 00ecTIedMBaTh JOCTH)KEHUE HA YPOBHE
cpenHero o0Imero o0pa3oBaHUs CIENYIONUX JUYHOCTHBIX, METaNpEIMETHBIX W MPEIMETHBIX
o0pa30BaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pE3YyJbTaThl OCBOEHUS IPOrpaMMbl Yy4yeOHOro mnpenMera «MaremaTHKay
XapaKTEepU3yIOTCS:

I'paxnaHckoe BocIUTaHUE:

c()OPMUPOBAHHOCTHIO  TPAKAAHCKOM MO3MIMM  OOydarollerocss Kak AakTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHUHCKOIO OOIIEecTBa, MPEICTABICHHEM O MaTEeMaTHUYECKUX OCHOBAX
(YHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYP, BJICHUN, IPOLIEAYp I'PakIaHCKOT0 00IecTBa (BBIOOPHI,
OIIPOCHI U TIp.), YMEHHEM B3aUMOJIEHCTBOBATH C COLMAIBHBIMA MHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIUSAMU U Ha3HAUYEHUEM.

[TaTpuoTnueckoe BociUTaHuE:

c(OPMHUPOBAHHOCTHIO POCCUICKON I'pakTaHCKOW HMIACHTUYHOCTH, YBAKEHHS K MPOLUIOMY U
HACTOAILLEMY POCCUHCKON MaTEMaTHKH, LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHUKEHHSIM POCCHUMCKHX
MaTEMaTUKOB U POCCHICKOM MaTEeMaTHMYECKON IWIKOJbI, K HCIIOJIB30BAHMIO ITHX AOCTH)KEHUN B
IpyTUX HayKax, TEXHOJOTHUSX, chepax IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAaHMEM  JYXOBHBIX LEHHOCTEH  POCCHHMCKOro  Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOI'O IIOBEIEHUS, CBSI3aHHOTO C IPAKTUYECKUM IPUMEHEHHEM



JNOCTUKEHUM HAyKH U JEATEIbHOCTHIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJja B IMOCTPOCHHUE
YCTOHYHBOTO Oy IyIIETO.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKJIIOUasl 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3aJa4, PEHICHUH, PACCYyk JACHUW; BOCIPUUMYMUBOCTHIO K MaTEMaTHUYECKUM AacleKTam
Pa3IMYHBIX BUJOB HCKYCCTBA.

du3ndecKkoe BOCITUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHUS PUMEHSATh MaTeMaTHYECKUE 3HAHUSI B UHTEpecax 3J0pOBOTO U
6e3omacHoro odpas3a *HU3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO (310pOBOE MUTAHUE,
cOamaHCHPOBAHHBIN PEKUM 3aHITHIA U OTJIBIXA, PETyJIApHas (pu3nveckast akTUBHOCTH); (PU3HUECKOTO
COBEPIICHCTBOBAHUS, TIPU 3aHATUSX CIIOPTHBHO-030POBHTEIBHON JEATCILHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPY/1y, OCO3HAHUEM LIEHHOCTHU TPYI0JIF00US; HHTEPECOM K Pa3IHuHbIM chepam
npoecCHOHATLHON JESITeTbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW W €€ MPUIIOKEHUSMHU, YMECHHUEM
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaymiel mpodeccuu U pearn30BbIBATE COOCTBECHHBIC KU3HCHHBIC
IJIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTH4YEeCKOMY 00pa30BaHUIO M caMO0Opa30BaHUIO Ha
MPOTSHKEHUH BCEHl KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEUICHHH MPAKTUYECKUX 3a7ad
MaTeMaTH4eCKON HampaBIeHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO JKOJOTHYECKONH KYJIbTYpBI, I[MOHUMAHHEM BJIMSHUS COIMAILHO-
SKOHOMHMYECKUX TMPOIECCOB Ha COCTOSHUE MPHUPOJAHON U COIUAIBHON Cpelbl, OCO3HAHUEM
rJ100aTBFHOTO XapakTepa 3KOJIOTUYECKUX MpoOiieM; OpUeHTaluel Ha IPUMEHEHHEe MaTeMaTHYeCKIX
3HAHWUU JIJIS1 PEIICHHSI 337]a9 B 00JIACTH OKPYIKAIOIMIEH CpeIbl, ITIAHUPOBAHUS IMOCTYIIKOB M OIICHKU
WX BO3MOXHBIX TIOCJICICTBUIN JJIST OKPYKAFOIICH CPEIBI.

[leHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHW B OOIECTBEHHOW PAKTHKH, TOHUMAHHEM MaTeMAaTHYECKON HayKH KaK c(hephl 4eTOBEUeCKON
JESTEIILHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJISl PA3BUTH S [IMBUITU3AITNH; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTU4YeCKOW KyIbTYypOHl KaK CpeICTBOM TO3HAHHUS MHpPA; TOTOBHOCTHIO
OCYIIECTBISTh MPOEKTHYIO M UCCIEI0BATENBCKYIO IEATENbHOCTh HHINBUYATBHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHHUSI MPOTPaMMbl Y4eOHOTO mpeamera «MaTemaTukay
XapaKTePU3YIOTCSI  OBIQJCHUEM  YHHUBEPCAIbHBIMH  HO3HAGAMEbHLIMU  OCLiCMEUIMU,
VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCATbHLIMU  pe2yIsimUHbLMU
oelicmeusmMu.

1) Vuueepcanvnvie nosnasamenvhvle Oelicmsusi, obecneuusarom Gopmuposanue OA306bix
KOCHUMUBHBIX NPOYECco8 00yuaowuxcs (0ceoenue Memoo08 NO3HAHUS OKPYIHCAIouwe20 Mupd,
npuUMeHeHUe T02UHeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayueti).

ba3oBble nornueckue 1eMCTBUS:

® BBISBIIATH M XapaKTEPU30BaTh CYNICCTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB,

MOHATUH, OTHOIICHWH MEXIYy TMOHATHAME, (OPMYJIUPOBATh ONPEACICHUS TOHSITHIA;
yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(PUKAIMK, OCHOBAHHS Ui 0000IICHUS U
CpaBHEHHMSI, KpUTEPHH TPOBOMMOT0 aHAJIH3a,

® BOCIPHUHHMATH, (POpMyIUpOBaTh W TPEOOPa30BHIBATH CYXKACHUS: YTBEPAUTEIHHBIC U

OTpHIIATENIbHBIC, CTUHIYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;



BBISIBJISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEYHUS B (akTax,
NaHHBIX, HAONIONEHUAX M YTBEPXKICHUSX; TMpeasiaraTb KPUTEPUH JUIsl BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JienaTh BBIBOABI C HUCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM (IIpSIMbIE U
OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIMIO, PUBOAUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBCHHBIC CYXKJICHHS U BHIBOJIBI;

BBIOMpATh CIIOCO0 peleHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUS,
BEIOMpaTh HanOoJIee OIXOISIINNA C YYETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPUEB).

bazoBrie HUCCICA0BATCIIbCKUEC HeﬁCTBHHZ

HCII0JIb30BaTh BOIIPOCHI KaK MCCIICIOBATEILCKHI HHCTPYMEHT TO3HAHUS; (DOPMYJIUPOBATH
BOTIPOCHI, (PUKCUPYIOIINE POTUBOPEUNE, TPOOIIEMY, YCTAaHABIMBATh UCKOMOE U JIaHHOE,
(bopMHPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIIHI0, MHCHHE;

MPOBOJNTh CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA OAKCIIEPUMEHT, HCCICIOBAHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHHS, Ipollecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKTy OOBEKTaMH, SIBIICHUSIMH, IIPOIIECCAMHU;
CaMOCTOSITEIILHO (POPMYITHPOBATH OOOOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIIOJICHUs, HWCCIICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH IOJYYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 0O0OOILEHNUIH;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIABUIATH MPEIIOI0KEHHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSIX.

Pabora ¢ unpopmanueii:

BBISBJIIATD Ile(l)I/IHI/ITBI I/IH(i)OpMaHI/II/I, JaHHBbIX, H€06XOI[I/IMI>IX IJIs1 OTBETA HA BOIIPOC U JJIA
peleHns 3aaa4u;

BbIOMpaTh HMHGOpPMAIMIO W3 MCTOYHMKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATHU3UPOBaTh U HHTEPIPETUPOBATh HHPOPMAIMIO Pa3IMYHBIX BUJOB U (GopM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpPOBaTh  MH(OpMAIMIO, MPEACTaBIATh €€ B  pa3IMuHBIX  (QopMmax,
WJUTIOCTPUPOBATH I'pauuecKH;

OLIEHUBAaTh HAA&KHOCTh HMH(POPMALMM MO CAMOCTOSTEIBHO C(HOPMYJINPOBAHHBIM
KpPUTEPUSIM.

2) VHusepcanbhvle KOMMYHUKamuHwle Oelicmeus, 00ecneuusarom coopmuposaHHocmy
COYUATLHBIX HABBIKOB 00YYAIOUWUXCSL.
OO01enue:

BOCIIpUHUMATb U q)OpMy.]'II/IpOBaTB CYXKIACHUA B COOTBETCTBHU C YCIIOBUSAMH W LCIIAMH
O6HIGHH5[; SICHO, TOYHO, 'PAaMOTHO BBIpaXaTb CBOIO TOYKY 3PC€HHA B YCTHBIX U TIMCBbMECHHBIX
TEKCTaX, JaBaTh MOSICHEHUS 10 XOJYy pEIICHHs 3a7add, KOMMEHTHUPOBAThH IOJYyYSHHBIN
pe3ynbTart;

B XO/ie OOCY)XIEHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMBbI, IPOOIEMBI,
penraemMoi 3amayd, BBICKAa3bIBaTh WICH, HALICJICHHBIC HA MOUCK PEUICHUS; COMOCTABIATh
CBOM CYXKICHHMSI C CYKJIECHUSMHU PYTHMX YYaCTHUKOB JiMajora, oOHapyXUBaTh pa3ivyuue u
CXOJICTBO TMO3UIMH; B KOPPEKTHON QopMe (GOpMYyTHpOBaTh paA3HOTIACHS, CBOH
BO3paKCHMUSI,

NpCACTABIATL PE3YJIbTATHI PCIICHHA 3adaydu, SKCICPUMCHTA, HUCCICHAOBAHUSA, ITPOCKTA,
CaMOCTOSITENIHO BBIOMpaTh (OpMaT BBICTYIJICHHS C Y4E€TOM 3a/1ad MPE3eHTALUU U
0coOEHHOCTEH ay TUTOPHH.



CoTpyaHUYECTBO:

® [IOHMMAaTh U UCIOJIH30BATH MPEUMYIIECTBA KOMAHIHONW U MHIUBUAYAILHOU PabOTHI MPH
pelleHnr Y4eOHBIX 3aJay; MPUHUMATh LEeJNb COBMECTHOH NEeATENbHOCTH, IMIAHUPOBATDH
OpraHM3alMI0 COBMECTHOW paboThl, paclpenensTh BHAbI pabOT, AOroBapUBaThC,
00CYX/1aTh MPOLIECC U PE3YIbTAT pabOTHI; 0000IIATH MHEHUS HECKOJIBKUX JIFOJICH;

® y4yacTBOBaThb B TPYNNOBBIX (opMax padboThl (0OCYXIEeHUsS, OOMEH MHEHUH, «MO3TOBBIC

IITYPMBI» U UHBIE); BBIIIOIHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOU JCHCTBUS C
OPYTMMH 4YI€HaMU KOMaHJbl; OIICHHBATh KaueCTBO CBOEroO BKJaJa B OOIIMI MPOIYKT MO
KpUTEpUsiM, cHOpMYyIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.
3) Vuueepcanvhvie pecynamuenvie Oeticmeus, 0Oecnequsaom Qopmuposanue cMvlcI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
CamMoopranuzanusi:
COCTaBIATh IUIAH, alNTOPUTM pEIICHUs 3a/a4yd, BBIOUPATh CIOCO0 pELIeHUS C y4ETOoM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThb M KOPPEKTHPOBATH
BapHaHTHI PEHICHUH C y4E€TOM HOBOM MH(pOpMAIIHH.
CaMOKOHTpPOJIb:
e BIAJCTh HABBIKAMH MO3HABATEIbHOUN pedriekcun Kak OCO3HAHUS COBEPIIAEMBIX ACHCTBUIA
U MBICTUTENBHBIX MPOLIECCOB, HUX PE3yJbTaTOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJISI ITPOLIECca U pe3yIbTaTa PEUICHNsT MAaTeMaTHYECKON 3a1au;

® TPEIBUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHMKHYTHh IPH PEUICHWW 33/1a4H, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HaWICHHBIX
OmMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIIEHUBATh COOTBETCTBHUE PE3yibTaTa LEJU U YCIOBUAM, OOBSICHATH IPUUUHBI JOCTHXKEHUS
WIA HEIOCTIKEHHS pPE3yJIbTaTOB JEATEIBbHOCTH, HAXOIUTh OMIMOKY, JaBaTh OIECHKY
PUOOPETEHHOMY ONBITY.

MHNPEAMETHBIE PE3YJbTATDBI

OcBoeHue yqe6H0ro Kypca «MaremMaTuka» Ha YPOBHE CPEAHETO 06]]_[61"0 06p830BaHI/I$I JOJIDKHO
obecneunBaTh AOCTHUIKCHUC CIICAYIOIIHNX MPEAMCTHBIX 06p2130BaTeJ'IBHBIX PE3yJIbTATOB:

Yucsia ¥ BbIYHCIEHUS

OnepupoBaTh NOHATUSAMM: HaTypaJbHOE, LIEJI0€ YHUCIIO0; UCIOIb30BaTh MPU3HAKH JETUMOCTH
LEJIBIX YMCEl, pa3JI0kKEeHHE YHCIIa Ha IPOCThIE MHOXKUTEIHN JJIS pEIIeHUs 3a/1a4.

OmnepupoBaTh TOHSATHIMH: CHCTEMa JIMHEHHBIX YpaBHEHHWH M €€ pEIIeHWe; HMCIOIb30BaTh
CHCTEMY JIMHEHHBIX YpaBHEHH JJIs1 pEIICHUS TPAKTHYECKUX 3a/1ad.

HaxonuTp pemieHuss mMpoCTEUIIMX CHCTEM M COBOKYITHOCTEH pPallMOHANbHBIX ypaBHEHHUH U
HEpPaBEHCTB.

MonenupoBaTh peabHbIe CHTYallly Ha S3bIKe areOphl, COCTABIIATh BRIPAXKCHHUS, YPAaBHEHUS,
HEpaBEHCTBA M CHCTEMbl II0 YCIOBHIO 3aJadd, KCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
MCIOJIb30BAHUEM alllapaTa ajareopsl.

DYyHKUMH U TPaPUKU

OmnepupoBath MOHATUSAMHE: TIEpHOANYECKast (PYHKITHS, TPOMEKYTKH MOHOTOHHOCTH (PYHKITHH,
TOUKH 3KCTpeMyMa (DyHKIMM, HauOoJjblllee U HauMEHbIIee 3HaYeHUs (YHKLUU Ha MPOMEXKYTKE;
MCTOJIb30BATh UX JJIS UCCIIEJOBAHUS (PYHKINH, 3aJaHHON TPapUKOM.

OmnepupoBaTh MOHATUSAMH: TpapUKH TPUTOHOMETPHUECKUX (YHKIHIA; HM300pakaTh MX Ha
KOOPAMHATHOM MJIOCKOCTH U MCIOJIb30BaTh ISl PELICHUs] YPAaBHEHUN 1 HEPABEHCTB.



N300pakaTh Ha KOOPJUHATHOM TIJIOCKOCTH TPpaPUKH JIMHEHHBIX YPaBHEHUN M UCITOJIH30BATh
UX JUISl pELIEHUs] CUCTEMBI TMHEWHBIX YPaBHEHU.

Hcnonb3oBath rpaduku GyHKIHUNA IS UCCIEOBAHUS IPOIIECCOB M 3aBUCHMOCTEN U3 IPYTHX
y4eOHBIX AUCLHUILINH.

Hayana maTteMaTH4eCcKOro aHajmsa

OmnepupoBaTh MOHATUSMH: HENpepbIBHAs (DYyHKIWS; MPOM3BOAHAS (YHKLMHU; HCIOIH30BATh
reOMETPHUECKUI U (PU3NIECKHUI CMBICI IPOM3BOIHON ISl PELICHUS 3a/1a4.

HaxomuTth mnpou3BOJHBIE 3JIEMEHTapHbIX (YHKUWN, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKITHIA.

Vcnonp30BaTh MPOU3BOIHYIO IS MCCeI0BaHUs (DYHKIIMA HA MOHOTOHHOCTB M 9KCTPEMYMBI,
IMPUMEHSTH PE3YIbTAThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPaPHKOB.

Hcnonbs30BaTh NPOU3BOAHYIO Ul HAXOKACHUSI HAMJIYYILIETO PEIICHHs B IPUKIAJIHbIX, B TOM
YHUCJIE COUMAIbHO-3KOHOMMYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMM: INEepBOOOpa3sHass M HHTErpaji; IMOHUMAaThb TE€OMETPUYECKUH U
(bu3nvecKnuil CMBICI MHTErpaa.

Haxoauts mepBooOpa3Hble 3JeMEHTApHBIX (YHKIIHA;, BBIUUCISITH HHTErpan mo ¢Gopmyiie
Herorona—JleiiOuauna.

Pemarp mpuknaaHele 3aaud, B TOM 4YHCIE COLIMAIbHO-3KOHOMHYECKOTO M (PU3UYECKOTO
XapakTepa, CpeIcCTBaMi MaTEMaTHUECKOI0 aHaAJIN3a.

I'eomeTpus

OnepupoBarh MOHATHUSAMU: IMIMHIPUYECKAs MOBEPXHOCTh, 00pa3ylonye HUIUHAPUIECKON
MOBEPXHOCTH; LIWJIMHP; KOHUYECKasi TIOBEPXHOCTb, 00pa3yrolie KOHUYECKON MOBEPXHOCTH, KOHYC;
chepudeckas MoBEpXHOCTD.

PacnoznaBate Tena Bpamenus (HWJIMHIP, KOHYC, cdepa U map).

OOBACHATDH CITOCOOBI MOTyUEHUS TeJl BpallleHusl.

KnaccuguupoBaTs B3auMHOE pacnookeHne Ceprl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMH: ILAPOBONW CErMEHT, OCHOBaHME CETMEHTa, BBICOTA CETMEHTa;
apOBOM CJIOM, OCHOBAHUE IIAPOBOT0O CJIOS, BHICOTA MIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M MIIOLIAAM TOBEPXHOCTEH TEJ BpAILLEHUS, T€OMETPUUYECKUX TeNl C
npUMeHEeHHEM HopMyI.

OnepupoBaTh MOHATUSMHU: MHOTOI'PAaHHMK, BIIUCAHHBIN B Cepy U OMMCAHHBIN OKOJIO ChepsI;
cdepa, BliMcaHHas B MHOTOTPAHHUK WUJIU TEJIO BpAIllEHHUS.

BbruncnsaTe COOTHOLIEHUS] MEXKAY TUIOLIAISIMU [TOBEPXHOCTEN U 00BEMaMH MOAOOHBIX TEI.

N300paxkaTh u3yuyaemble (GUIypel OT PYKH M C TPUMEHEHHEM TPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IMJIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH C€UEHHUS TE€J BPAILCHHUS.

W3BnekaTb, MHTEPIPETHPOBATH M IMpPeoOpa3oBbIBATh MHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U pUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEINONHATE NEHCTBHS CIIOKEHHS] BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKCHHS BEKTOpa Ha
YHCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHM 00J1aJat0T.

[TpuMeHATH MpaBUIIO NapaIeIeIUIe 1a.

OnepupoBaTh TMOHATUSAMU: JEKApPTOBbI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YIroJ MEXKIy BEKTOpaMH, CKaJIpHOE
MIPOU3BECHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI.



Haxogute cymMMy BEKTOPOB M IIPOM3BENECHUE BEKTOPa HAa YUCIIO, YIOJ MEXIY BEKTOPAMH,
CKaJISIPHOE MPOU3BEEHHE, PACKIJIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBath IUIOCKOCTh YPaBHEHUEM B IEKaPTOBOM CUCTEME KOOpUHAT.

[IpumensaTs reomerpuyeckue (axkThl A pEIIEHUs  CTEPEOMETPUUYECKUX  3ajad,
IIPEJIOIararoIiuX HECKOJIbKO 1IaroB peIeH s, €CII YCIOBUS IPUMEHEHH 3a/1aHbl B SIBHOH (Gopme.

Pemate mpocreiiye reoMeTpuYecKue 3aJadyd Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOA.

Pemarp 3agaum Ha J10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUM M HAxXOXKICHHE
reOMETPUUYECKUX BEIMYUH 10 00paslaM WIM IrOpUTMaM, NPUMEHssS H3BECTHbIE METOJbl IpU
pELIEHN CTaHAaPTHBIX MaTEMaTHUYECKUX 3a/1a4.

[IpumeHsTh NpoOCTEHINE NPOrpaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3a1ad.

[IpuBOIUTE MpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB F€OMETPUHU B HCKYCCTBE.

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS Ha IPAKTUKE: aHATU3UPOBATh PEAJIbHBIE CUTYALIUU U IPUMEHSATh
M3yYEHHBIE TIOHATHS B TIPOIIECCE MOMCKA PEIICHUSI MAaTEMAaTHIECKU CPOPMYITUPOBAHHON
pOOIIEMBI, MOJICITMPOBATH PEANBHBIC CUTYAIMH Ha SA3bIKE TEOMETPHH, UCCIIEI0BATH IOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BaHUEM I€OMETPUYECKHX MOHATHI U TEOpeM, alnapara ajareopsl; perarb
IIPAKTUYECKHE 3a/1a4M, CBS3aHHBIC C HAXOKICHUEM I€OMETPUYECKUX BEIUYUH

BeposiTHOCTDH M CTATHCTHKA

YuraTh U CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBaTh HOHATUSAMM: CpeqHee apudMeTHueckoe, MeauaHa, HauOojbllee, HaUMEHbLIee
3HAYEHHUE, pa3Max MacCHBA YHCIOBBIX JIaHHBIX.

OnepupoBaTh NOHIATUSIMHU: CITy4alHbBIN SKCIIEPUMEHT (OIIBIT) U CIIy4aliHOE COOBITHE, JIEMEHTAPHOE
COOBITHE (DJIEMEHTApHBIH HCXOMA) CIy4alHOTO ONBITA; HAXOAWTh BEPOSATHOCTH B ONbBITaX C
PaBHOBO3MOXKHBIMHU CITy4ailHBIMH COOBITHSIMHM, HAaXOAWUTh U CPaBHUBATh BEPOSITHOCTU COOBITHUH B
W3YYEHHBIX CIy4YailHbIX 3KCIIEpUMEHTAX.

Haxoauts 1 popmynupoBaTh COOBITHS: NTepeceueHne U 00beIMHEHNE JAHHBIX COOBITHI, COOBITHE,
IIPOTHBOIOJIOKHOE JTAHHOMY COOBITHIO; MTOJIb30BAaThCs AUarpaMMaMu Difniepa U GopMysoHl ClI0XKeHus
BEPOATHOCTEN IPH PELICHUH 3a]1a4.

OnepupoBaTh NOHATUSMU: YCIIOBHAs! BEPOSITHOCTh, HE3aBUCUMBIE COOBITHUS; HAXOUTh BEPOATHOCTH
C TIOMOILIBIO NPaBUJIa YMHOXKEHUS, C TIOMOIIBIO JepeBa CIIy4allHOTO OIbITA.

[TpuMeHATH KOMOMHATOPHOE MPaBUIIO YMHOKEHUS IPU PEIICHUH 3a]1a4.

OnepupoBaTh MOHATUSAMU: HUCIBITAHWE, HE3aBHCUMBIE UCIBITAHUSA, CEpUs MCIBITAHUM, yCHEX U
HeyJla4ya; HaXOJUTh BEPOSITHOCTU COOBITUH B CEPUM HE3aBHCHMBIX HCIBITAHUM JI0 MEPBOrO yCIIEXa;
HAXOJUTh BEPOSITHOCTH COOBITUI B cepyHr UCIbITAaHUHN bepHyu.

OnepupoBaTh NOHATUSAMU: CiIy4ailHas BEJIWYMHA, PACHpPENEICHHE BEPOSTHOCTEH, AMAarpaMma
pacnpeneseHusl.

CpaBHMBaATh BEPOSITHOCTH 3HAYECHMI CIIy4ailHOW BEJIMYUHBI [0 PACHPENEICHUIO WM C TTOMOIIBIO
rarpamm.

OnepupoBaTh MOHATHEM MAaTEMATUYECKOTO 0XKHJIAHUS; MPUBOIUTH NMPUMEPHI, KaK MPUMEHSIETCS
MaTEMaTHYECKOE OXKHUAAHNUE CITydaliHON BEIMUYMHBI HAXOAUTh MATEMaTHUYECKOE OKUIAHKE 110 TaHHOMY
pacnpeneIeHuIO.

Hmets nmpeacTaBiaeHue o 3aKoHe OOJIBIINX YUCET.

NmeTp nipeacTaBieHne 0 HOPMaJIbHOM pPaclpee/ICHUN.



TemaTH4yeckoe NVIAHNPOBAHHUE € Y4eTOM NPOrpaMMbl BOCIIUTAHUS

Pabouass mporpamma Bocnutanus MbBOY KanwipeBmuuckoit CII peanmusyercs uepes
WCTOJBb30BAHMUE  BOCIHUTATEIBHOTO IMOTEHIMAjJa YpPOKOB MaTeMaThku. OJrta  paborta
OCYIIECTBIISICTCS B CIEAYIOMUX hopMax:

¢ 100Yy’KJIeHUE 00yYaroIMXCcsl COOII0IaTh Ha YPOKE OOLIETPUHATHIE HOPMBI [TOBEACHUS, IIPaBHIIa
00IIIeHUs CO CTapIIUMU (ITeJarorHYeCKUMH paOOTHUKAMK) M CBEPCTHUKAMH (00yJarOIIMMUCH),
MIPUHIIMITEI Y9eOHOM TUCIIUIUTNHBI M CAMOOPTaHU3AIINN;

® IPUBJICYCHHEC BHHUMAaHUs OOYYAIOIMIMXCS K IICHHOCTHOMY AacleKTy HW3y4aeMbIX Ha YpoKax
MpeIMETOB, SABJIGHUH, COOBITUI uepe3: JAEMOHCTpalMi0 O00ydYaroluMcs MPUMEpPOB
OTBETCTBEHHOTO, IPaXXIaHCKOTO MOBEJICHHUS, NPOSIBJICHUSI ~ YEJIOBEKOJIIOOUS "
I00pOCepIeYHOCTH; OOpallleHre BHUMAHUSI Ha HPABCTBEHHBIE ACMEKThl HAyYHBIX OTKPBITHA,
KOTOpBIC U3y4YalOTCs B JAHHBIA MOMEHT Ha ypOKE; Ha JIeATeNIel HayKH, MIOJIMTUKOB, CBSI3aHHBIX
C M3y4YaeMbIMHU B JaHHBIH MOMEHT Te€MaMH, Ha TOT BKJaJ, KOTOPbI OHU BHECIU B Pa3BUTHUE
HaIlle CTpaHbl W MHpaA, HA JOCTOWHBIC MOAPAXAHHUS MPUMEPHI WX >KU3HU, Ha MOTHUBBI HX
MOCTYIKOB; HCIOJb30BaHUE HA YpOKax MH(OpPMAIINH, 3aTparuBarolleil BaKHbIE COLIMATIbHBIE,
HPABCTBCHHBIE, STHICCKUE BOIIPOCHI;

® JICTIOJIb30BAaHNE BOCIUTATEIBHBIX BO3MOXKHOCTEH CONEpXKaHHWs yd4eOHOTro mpenMera IJis
dbopMupoBanusi y 0Oy4YaIOIIUXCSI POCCHMCKUX TPAJAULMOHHBIX JTyXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYPHBIX HEHHOCTEH Yepe3 MOoAOOp COOTBETCTBYIOMIMX TEKCTOB [UIS HM3Y4YCHHS,
MPOOJIEMHBIX CUTyalui 17151 00CYK/I€HHUs B KJIacce;

® UHUIIMHPOBAHUE OOCYKICHHH, BRICKa3bIBAHUI CBOETO MHEHUS, BRIPAOOTKH CBOETO JTUYHOCTHOTO
OTHOIICHHUS K N3y9aeMbIM COOBITHSIM, JIUIIAM;

® BKIIIOUCHUE B YPOK WIPOBBIX IMPOIEIYpP, KOTOPBHIC IOMOTAIOT TOACPKATh MOTHBAIUIO
o0y4aromuxcs K MOJIy4YeHHUIO 3HaHUH, HATa)KUBAHUIO MIO3UTUBHBIX MEKITHUYHOCTHBIX OTHOILICHU N
B KJIacce, MOMOTal0T YCTaHOBIICHHUIO TOOPOXKEIAaTEIbHOM aTMOC(hEphl BO BpEMSypOKa;

® IPUMCHCHNE Ha YPOKE WHTEPAKTHBHBIX (POPM pabOThI, CTUMYIUPYIONIUX MO3HABATECIHHYIO
MOTHBAIIMIO O0YYaIOLIUXCS;

® IpUMEHEHHE TPYIIOBOW paboThl WM PabOTHl B Mapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO
HAaBBIKOB KOMaHTHOU pa0OThI M B3AUMOJCHCTBHIO C IPYTUMHU 00YIAFOIIIMMHUCS;

® BRIOOD W HCIOJB30BAHME HA YpPOKaX METOJIOB, METOJMK, OKa3bIBAIOIIMX BOCIIHTATEIHLHOE
BO3JICHCTBUE HA TUYHOCTh B COOTBETCTBUU C BOCIUTATENBHBIM HAEATIOM, LENbI0 M 3aJadyaMu
BOCIIUTAHHS,

® UHUIIMMPOBAHUE M TMOJIEPKKA MCCIEIOBATENbCKOW MEATENbHOCTH IIKOJIBHUKOB B (opme
BKIIIOYCHHE B YPOK pAa3MYHBIX MCCIENOBATEIbCKUX 3a/JlaHUil, YTO J/JaeT BO3MOXKHOCTH
o0yJaromuMcsi TpUOOPECTH HaBBIKM CAMOCTOATEIBHOTO PEIICHHs] TeOPETUYECKOU MPOOIeMBbl,
TCHEPUPOBAHUS U O(QOPMIICHHUS COOCTBEHHBIX THIIOTE3, YBAKHUTEIHHOTO OTHOMICHUS K UYKUM
UJesM, MyOIMYHOTO BBICTYIUJICHHSI, apTyMEHTHPOBAHUS ¥ OTCTAMBAHKS CBOSH TOUKHU 3PCHHS,

® YCTaHOBJICHUE YBAKUTEIBHBIX, JOBEPUTEINHHBIX, He(DOPMATBEHBIX OTHOIIEHUN MEXKIY YUUTEIEM U
y4EeHUKAMHU, CO3JIJaHUE HA YPOKAX SMOIIMOHATHHO-KOM(MOPTHOU CPeIbl.



11 KJIACC

Kossm4yecTBo 4acos DJIeKTPOHH
N ble
/ HaumeHoBaHue pa3jieioB u Konrpounr  Ilpakruy (undgposbie)
" TeM MPOrpaMMbl Bcero  Hble ecKHe oOpa3oBareJ
f padoTbI padoTbI bHbIE
pecypchl
[ToBTopenue. Ctenens ¢
palnMoHaIBHBIM ITOKA3aTEeJIEM.
1 [TokazarenbHbIC U 9
Jorapu(MUIEeCKUe YpaBHCHHS
Y HEPaBEeHCTBA
Tpuronomerpuueckue
5 GyHKIUU ¥ UX TpaduKy. 19 1
Tpuronomerpuueckue
HEpaBEHCTBA
3 [IpousBognas. [Ipumenenue 45 1
MPOU3BOIHOMN
4 WuTerpan u ero npuMeHeHus 16
5 Cucrembl ypaBHEHUI 8 1
6 HatypanbHble u 1ienble uncna
7 Tena BpaieHus 16
8 OOBEMBI TET 17 1
9 BexTopsl 1 KOOpAMHATEHI B )8 1
MIPOCTPAHCTBE
10 [IpencraBnenue JaHHBIX U 5 1
omucaTelbHas CTaTUCTHKA
Cry4aifHble ONIBITHI U
11 CIIy4aiiHbI€ COOBITHS, OIIBITHI C 1 1 5
PaBHOBO3MOYKHBIMH
AJIEMEHTaPHBIMU HCXOIaMU
12 Omneparuu HaJ COOBITHAMU, 9 3
CIIO)KCHHE BEPOSTHOCTEH
YcnoBHas BEpOATHOCTb, IEPEBO
13 CIIy4aifHOTO OMbITa, (hopMyta 3 4
MIOJIHOM BEPOSITHOCTH U
HE3aBUCHUMOCTH COOBITHH
14 DneMeHTHl KOMOMHATOPUKH 2 5
15 Cepuu mocnenoBaTeIbHbIX 1 1 6

HCHBITAaHUN




Crny4daiiHble BETUYUHBI U

16 3
pacnpeeneHus

17 [IpencraBnenue JaHHBIX U 5
oIMcaTenbHasl CTATUCTHKA
CityualiHbl€ OTBITHI U

18 CIIy4aiiHbIe COOBITHS, OIIBITHI C 1
PaBHOBO3MOKHBIMU
3JIEMEHTapPHBIMU UCXO/IaMU

19 MatemaTuueckoe OXKHUIaHnue 5
CIIy4aiiHOM BEJTMYUHBI
Hucnepcus u ctaHIapTHOE

20 OTKJIOHEHHE CITy4aifHOU 2
BEJTMYHUHBI

21 3aKoH OONBIINX YHCET 1

29 HenpepsiBHbIE c1ydaliHble 1
BEJIMYUHBI (pacrpeaesICHus )

23 HopwMmansHoe pacnipeneneHust 1

24 [ToBTOpEHME, 0606LHCHI:IG, 18
CUCTeMaTH3alus 3HAaHUH

OBILIEE KOJIMYECTBO YACOB 204

[10 ITPOT'PAMME







